Abstract. In this paper, the (3+1)-dimensional Jimbo-Miwa equation is solved by Fan sub-equation method with improved algorithms. As a result, many new and more general travelling wave solutions are obtained including kink-shaped soliton solutions, rational solutions, triangular periodic solutions, Jacobi and Weierstrass doubly periodic wave solutions. At a certain limit condition, the obtained Jacobi elliptic periodic wave solutions can degenerate into soliton solutions. It is shown that the improved algorithms of Fan sub-equation method can lead to such solutions with external linear functions possessing two remarkable evolutionary properties: (i) the wave propagation is skew; (ii) the amplitude enlarges along with the increasing time.
Introduction
With the development of computer science, some symbolic computation systems like Mathematica or Maple have been used to perform the complex and tedious computation on computers for constructing exact solutions of nonlinear evolution equations (NLEEs), such as those in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Searching for exact travelling wave solutions of NLEEs plays an important role in the study of nonlinear physical phenomena. In 2003, the so-called Fan sub-equation method [11] was proposed for solving NLEEs and received many applications [12] [13] [14] . Recently, Zhang and Peng [15] improved Fan sub-equation by modifying its algorithms. One of the advantages of this improved algorithms can lead to such solutions with external linear functions of some given NLEEs. This present paper is motivated by the desire to show the effectiveness and advantage of the improved algorithms [15] through the (3+1)-dimensional Jimbo-Miwa equation [9] 
Exact solutions
In this section, we consider the (3+1)-dimensional Jimbo-Miwa equation (1) . We take the following travelling wave transformation:
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We substitute the general solutions [11] of Eq. (7) into Eqs. (16) and (17), respectively, and use Eq. (6), then three types of travelling wave solutions of Jimbo-Miwa equation (1) 
we obtain two kink-shaped soliton solutions 
We substitute the general solutions [11] of Eq. (7) into Eqs. (26) and (27), respectively, and use Eq. 
We substitute the general solutions [11] of Eq. (7) into Eqs. (32) and (33), respectively, and use Eq. (6), then two Jacobi elliptic function solutions of Jimbo-Miwa equation (1) 
In Fig. 1 , the Jacobi doubly periodic solution (35) is shown. We can see from 
We substitute the general solutions [11] of Eq. (7) into Eqs. (40)- (43), respectively, and use Eq. (6), then three types of travelling wave solutions of Jimbo-Miwa equation (1) 
